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IMNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHS ¢ TIOMOIIBIO MHIAYKLIHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlI€eHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyueHus yueOHoOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHalin3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEPHpPETallMid  TOJYYCHHBIX  pElIeHWH, 3HaKOMATCS ¢  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MTOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajgaM MaTeMaTHYeCKOro aHalIn3a
JIEKUT AESITEIbHOCTHBIN NPUHIUI 00YUYEHMSL.

B ctpykType yuebHoro kypca «AnreOpa 1 Hauajga MaTeEMaTUYECKOT O aHAIN3a
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKUE JIMHUM: «Yucna u
BbluncieHus», «OyHKuuu u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHanusa», «MHoxkecTBa M Joruka». Bce OCHOBHBbIE



COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSDKEHHHM JBYX JIET
oOyueHusl Ha YpOBHE CpEHET0 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ IOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMu U pasfenamu. JlaHHbIi yaeOHbIi
KypC SIBJIIETCS MHTETPaTHBHBIM, MOCKOJIbKY OOBEIUHSET B ceOe cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUINH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKHUI aHaJIN3, TEOPUSI MHOXKECTB, MaTeMaTH4YecKas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmnapaToM, y HUX MOCJIEI0BAaTENIbHO (POPMUPYETCS U COBEPILIECHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIEIb PEAJbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJlyYEHHBbIE MpPU H3YYEHHM Y4eOHOro Kypca, JUIsl PEIICHHS CaMOCTOSTENIBHO
c(OpMYIMPOBAHHON MaTeMAaTHUYECKOW 3a/aud, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YaloIMMCS MHOXECTBA HAaTypalbHbIX, LEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKUCEN  JIONOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
pPalMOHAIBHBIX M UPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopmupyeTcsi pencTaBlieHue O €AMHCTBE MAaTEMAaTUKM KaK HaykKu U €€ poJid B
MOCTPOEHUU MOJIeNIEH peaJlbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHe U
KOHKpETHU3aIusl.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IlporpamMmbl MpeAyCMOTPEHO pEIICHHE COOTBETCTBYIOUIMX 3adad. B
pe3ysnbraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PEIICHMS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELIEHUH NPUKIAJHbBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHHE HauOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKCHMM, a TAKXKE BBIPAKCHUU,
COJEpKaIMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anre0panyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboTel C CHUMBOJBHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH M
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEHCTB. AnreOpa npezyiaraet 3¢ GeKTUBHbIE
WHCTPYMEHTBl JUISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuHUA «DyHKIMM W TpaQUKW» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk W C pEIIeHHEM ypaBHEHUH U HepaBeHCTB. IIpu 3TOM Oosblloe BHMUMAaHHE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpaKaTh (OpMyJamMH 3aBUCUMOCTU MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuai 3Toil cojepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, II03BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUIHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3aIH, UCIOJIb30BAHUIO aHATOTHH.

ConepxarenpHasg nuHUs «Havama mMareMaTM4eckoro aHajau3a» MO3BOJSET
CYILECTBEHHO PAaCIIMPHUTh KPYTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEAeNsiTh HMX HauOOJbIIMNE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TipolieccoB. JlaHHas coaepkareibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOIUTh HAMJTYIlIEE PEIEHUE B IPUKJIAIHBIX, B TOM YHCIIE COLUATBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (OPMaIbHO-IOIMUECKOI0 U KPEAaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HCKyccTBe. O0yyaronecs y3HaroT O BBIJAIOLIIXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKh, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOKECTBa | JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKAa3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMH
MaTEMaTHYECKONW JIOTUKH CIIOCOOCTBYET pPAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXAHUE OBYUEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble Mepuoanueckue npodu. IlpumeHeHune apoOel M HPOLEHTOB IS
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWU U PEANIbHON KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JNEHCTBUTENLHOTO Ynciaa U ero cBoiictBa. [IpubnukEHHbIE BBIUMCICHUS, NTpaBUIIA
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeJCTAaBICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LIETbIX U APOOHO-PAIIMOHATIBHBIX YPAaBHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM mepeMeHHOW. JleneHue MHoOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 1e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COAEPKAIINX CTENEHU U KOPHHU.

HppanuroHansHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMW. MarTpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpeaenuTens MaTPUIIbl 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPEACIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@yHkus, crnocodbl 3amgaHus (QyHkuu. B3anMHO o00patHble (QyHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3HaYeHus1 QyHKIMKM HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas GyHKIMS ¢ HATypaldbHBIM U 1I€JIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0ii CTENEHU KaK (yHKIUKU OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIPENEIEHNEe TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBaTeIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCcKon
IIPOrpecCchui. JINHEVHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepriBHble (QYHKIMM W HX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PEIICHUs HEpaBEeHCTB. l[IpuMeHeHue CBOICTB HEMpPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (PyHKIHH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara s
ONMMCAHMS PEeATbHBIX MPOLECCOB M SBJICHUW, NPU PEIICHUH 3aJad W3 JPYrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCHJIbHBIE YPABHEHHSI.

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UILIMKM 00YYaIOIIEeToCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUNUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUIECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TNPOLECIYP
rpakgaHckoro  oOmectBa  (BbIOOpPBI,  ONpPOCBI W JPYroe), yMEHHue
B3aUMOJCHCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUICKON TPakIaHCKOW WICHTUYHOCTH, YBAKCHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOW MaTEMaTHUKH, LIEHHOCTHOE OTHOIICHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOr0O Hapojaa, chOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUA, 3TMYECKOTO IMOBEJCHHUS, CBSI3aHHOIO C MPAKTUUYECKUM
MIPUMEHECHUEM JOCTHKEHUN HAYKH U IESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOLIEHHWE K MHPY, BKIIOYAs OJCTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEUICHU, pacCyKIE€HUI, BOCIPUUMYUBOCTD K
MAaTEMATHYECKUM ACIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pu3u4YeCcKOro BOCIMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOT0 U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3oBaHHUIO U
caM000pa30BaHUIO Ha IMPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKOM HAIPABJICHHOCTH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphl, TIOHUMAHUE BIIMSHHUS
COLIMATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLIMATIBHOMN
Cpellbl, 0OCO3HaHME TJI00ATIBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MATeMAaTHYEeCKHMX 3HAHWM JUIsl penieHus 3ajad B 00JacTu
OKpY’)Karolel Ccpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCIICICTBUU [T OKPY’KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEeMAaTUIECKOM
HAyKHU KaK cepbl 4eTOBEYECKOM IeITeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUUIS. Pa3BUTHUSL IMBUIA3ALIMM, OBJIAJCHUE SI3bIKOM MAaTEMAaTUKU U MAaTE€MAaTHYECKOU
KYJBTYpPOU KaK CpEICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOECKTHYIO
Y UCCIIE0BATENbCKYIO AEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble Jiornueckue JaeiicTBuA:

BBISIBJIATH U XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (GOPMYyIUpPOBaTb U  NPEoOpa3OBBIBATH  CYXKJCHUS:
yTBEpUTENbHbBIC U OTPUIIATENIbHBIC, €AMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIE,

BBISIBJIITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U ITPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOIIONEHUSAX M YTBEP)KICHUSX, MPEAJaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U IPOTUBOPEUUI;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI 110 aHAJIOTUH;

IPOBOJNUTH CAMOCTOSATEIBHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbIE M OT MMPOTUBHOTI0), BBICTpaUBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHnus y4eOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOMPATh HanOO0JIee NOIXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKU WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYHE,  MNpoOseMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO ITO3ULIUI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0BAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 0ObEKTa, SIBICHMS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMHU, SIBJICHUSIMH, IPOLECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pPa3BUTHE IIPOLIECCa, & TaKKE BBIABUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c undopmanueii:

BBISIBJIATH JeUIUTH HHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX JUIS OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1au;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMALIMIO PAa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh Ha/1EKHOCTD uH(popMaluu o CaMOCTOSITEJIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e AeiCTBHS
Oomenue:



BOCIIPUHUMATh U POPMYJIMPOBATH CYKIECHHS B COOTBETCTBUHU C YCIOBUSMHU U
LEIIMU OOUIEHUS, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOKO TOUKY 3PEHHMS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh NOSCHEHUS 10 XOJYy pELIeHUs 3a/Jayd,
KOMMEHTHPOBATh IIOJIyYECHHBIN PE3yJIbTAT;

B X0/ie 00CYXJI€HUS 3aJaBaThb BOIPOCHI IO CYLIECTBY OOCYXKJ1a€MOMl TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUAMH JPYIrUX YYaCTHUKOB
yasora, oOHapyKMBaTh pa3jMuue U CXOJACTBO IMO3ULUN, B KOPPEKTHOH (opme
(opMyIMpOBATh Pa3HOIIACHS, CBOM BO3PAKEHMS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1a4y, SKCIIEPUMEHTA, UCCIIEJ0OBaHus,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS € YYETOM 3a/ay
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUs 3a/1aul, BIOUPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(MOpMAITIH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN UHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHONW  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara PEIIeHHs
MaTeMaTHUYECKOHN 3aJ1auM;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MIPU PEIICHUU 3aja4H,
BHOCUThH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JIOCTHKEHUS WM HEJOCTUKEHUS PE3YJIbTATOB JIEITCIHbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mTpu pemeHur Y4YeOHBIX 3a7ad, NPUHUMATH IIeIb COBMECTHOU
NEeSATEIbHOCTH, TJIAHUPOBATh OPTraHM3AlMI0 COBMECTHOW pabOThl, pacnpeneisiTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3yJIbTaT padoThl, 00001IaTh
MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX (opmax paboTsl (00CyxkaeHHs, 0OMEH MHEHU,
«MO3TOBBIE MITYPMbBD» U UHBIE), BBITIOIHATH CBOIO 4YaCTh PA0OTHI M KOOPIMHUPOBATH
CBOM JEUCTBUS C APYTUMHU YIE€HAMHA KOMaHbl, OLIEHUBATh KA4ECTBO CBOErO BKJIaJa
B OOWMHA TPOAYKT MO KpUTEpUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJECHUCTBUA.



IHNPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce 0Oy4yarOmIMICSd MOJYYUT CIEAYIOIIHE
npeaIMEeTHbIe Pe3yabTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havajla MaTeMaTUYECKOTro aHaIU3a:

Yucaa 1 BBIYUCTCHUA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIMOHAIILHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALMOHAIBLHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U ICMCTBUTENBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIsl pPELICHUs MPUKIAJHBIX 3aJad U3
PAa3JIUYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

NPUMEHSATH MPUONIMKEHHBIE BBIUMCIICHUS, TPABUJIa OKPYTJICHUS, IPUKHUIKY U
OLICHKY PE3yJIbTaTa BBIUYNCIICHUN;

CBOOOJHO ONEPHUPOBATh MOHATHEM: CTENEHb C LEJIbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLICHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: ApUPMETUUECKUN KOPEHb HATypaabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAIbHBIM ITOKa3aTeleM;

CcBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapUPM uucia, AECITHUYHBIE U
HaTypaJbHBIC JIOTApU(MBL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

OIEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCUHYC U APKTAHT€HC YMCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHITUSAMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIICHUS pPAalMOHAIBHBIX U JApPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEpPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEepPeMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PUIIEHTaM1, KOPHU MHOTOYJICHA, TPUMEHSATD JICJICHNE
MHOI'O4YJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mus
peleHns 3a1ady;

CBOOOJHO ONEPUPOBATH TMOHITHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHH,
MaTpula, OMNPEACIIUTENIb MATPULl 2 X 2 W €ro TEOMETPUYECKUN CMBICT,
UCITIO0JIb30BaTh CBOMCTBA ONpEAEHUTeNs 2 X 2 JUIsl BBIYMCIEHHUS €ro 3HA4YeHHS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUHU,



MOJICTUPOBATh PEATbHBIC CUTYAIlUU C TIOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHUH,
UCCIIEIOBaTh IMOCTPOCHHBIE MOJEIN C TOMOUIBI0 MaTpPUIl U OINpEACTUTENEH,
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMH [UJIsi TMpeoOpa3oBaHMs
BBIPAKCHUMU,

BBITIOJTHATH MPE0OPa30BaHMS YHCIIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHH C
parroHaIbHBIM TTOKa3aTeNIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BBIPAKECHUI;

CBOOOJTHO OMEPUPOBATH MOHSTUSIMHU: HUpPPAIIMOHAIIBHBIC, MOKa3aTeJbHbIE U
Jorapu(MUYECKHE YpaBHEHUS, HAXOIUTh X PEIICHHSI C TIOMOIILI0 PAaBHOCHUIIBLHBIX
MIEPEXO0/I0B MM OCYIIECTBIISISI MPOBEPKY KOPHEA;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOMHO OMEPUPOBATh MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI  JIJIT  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKNX YPaBHEHUM;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHUSI, YypPaBHEHHs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, HCCIEI0BATh
MOCTPOCHHBIE MOJICITU C UCIIOJIb30BAHUEM ammapara aireOphi.

DOyHkuuu ¥ rpapuku:

CBOOOJTHO ONEPUPOBATh MOHIATHUAMU: (DYHKIIHS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KoMmo3uIus GyHKIUNA, Trpaduk QyHKIUH,
BBITIOJTHSATD dJIEMEHTApHBIC MTPeoOpa3zoBaHus rpapuKoB (yHKIIHIA;

CcBOOOIHO OIEpPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATUSMU: UYETHBIE W HEUYETHbIE (DYHKIHH,
nepuonyeckne (PyHKITUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHAMYMBI (DYHKITMM, HauOoJblllee W HaWMEHbIee 3Ha4YeHWEe (YHKIMM Ha
MIPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATHIMH: CTEIICHHAS (DYHKIMSA C HATypaJIbHBIM H
IeJIbIM TIOKa3aTenieM, Tpaguk CTeNeHHOW (YHKIHUU C HATypalbHBIM U IICJIBIM
nokasaresieM, rpaduk KOpHS N-OW CTEmeHW Kak (DYHKIIMM OOpaTHOM CTENeHu ¢
HaATypaJIbHBIM MTOKa3aTeleM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHAs, KBaJpaTuyHas MU JPOOHO-ITUHEIHas
(GyHKIIUA, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEAOBAHNE U MIOCTPOCHUE UX TPadUKOB;

cBOOOZIHO OMEpHUpOBATh MOHATHSAMH: IOKa3aTeabHas M JorapupMuyeckas
GyHKIIMM, UX CBOMCTBA M TpaduKH, MCIONb30BaTh MX TpadUKHU ISl PELICHUS
YPaBHECHUM;



CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OIpPEEIEHNE TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCTIIONB30BaTh rpaduku (GyHKIUN JUid  HCCIEAOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 3aJlay U3 JPYrUX y4eOHBIX MPEIMETOB U peasibHON
YKU3HH, BBIpaXXaTh (POPMYJIAMH 3aBUCUMOCTU MEXKIy BEIMYNHAMU;

Havana maTeMaTH4ecKOro aHaJm3a:

cBOOOZIHO OMEpUPOBATHh MOHATHUAMHU: apu(pMmeTHyecKkas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaroOIIasi reoMeTprUIecKas Iporpeccusi, TMHEHHBIN U
HKCIIOHEHIIUATIBLHBIN pocT, (hopMyia CII0KHBIX MPOIEHTOB, UMETh MPEACTaBICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh MPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapaKkTepa;

cBOOO/IHO ONIEPUPOBATh MOHATUSMU: NIOCIEN0BATEIBHOCTD, CIOCOOBI 3aJaHUs
IIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYECHHBIC IIOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MAaTEMaTUYECKOro aHalM3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO ONIEPUPOBATH NOHATUSAMU: HENMPEPBIBHBIE PYHKIIMHU, TOYKU pa3pbiBa
rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKINY;

cBOOOIHO OIEpUpoOBaTh MOHATHEM: (GYHKIUS, HENpepbIBHAs Ha OTpE3KE,
IMPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (PYHKIWH AJI PELICHUS 3a/aY;

CBOOOJHO OIEpPUPOBATH MOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYMCIIATH ITPOU3BOAHBIE CYMMBI, IPOU3BEIAECHUS, YACTHOTO U KOMIIO3ULMU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh TF€OMETPUUECKUI U (U3MYECKUH CMBICT MPOU3BOJHOM IS
pelIeHus 3a1a4.

MHoKecTBa M JIOTHKA:

CBOOOZIHO  OMEpUpPOBaTh  MOHATUSIMU:  MHOXKECTBO, ONEpaluud  Hajl
MHOKECTBaMU;

UCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CcBOOOJIHO OIEpUPOBaTh TMOHATUSMU: OIpENeJeHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHUYECKOT0 00BEKTA, 10KA3aTeIbCTBO, PABHOCUIIbHBIC
ypaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC PeCypChl
padoThI padoTsbI
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.

1 Muorowiensl. PaninoHnanbHble ypaBHEHUS 24 1 https://resh.edu.ru/subject/51/10/
1 HepaBeHCTBAa. CUCTEMBI IMHEUHBIX https://lib.myschool.edu.ru/
ypaBHEHUH

9 Oynkiun u rpaguku. CreneHHas 12 1 https://resh.edu.ru/subject/51/10/
(YHKIHUS C IIETBIM MTOKA3aTeIeM https://lib.myschool.edu.ru/

3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1 https://resh.edu.ru/subject/51/10/
WppaumonanbHble ypaBHEHUS https://lib.myschool.edu.ru/
[TokazarenbHas pynkuus. [lokazarenbHble https://resh.edu.ru/subject/51/10/

4 10 1 i
ypaBHEHUSA https:/lib.myschool.edu.ru/

5 Jlorapudmuuaeckas pyHKIMS. 18 1 https://resh.edu.ru/subject/51/10/
Jlorapudmudeckue ypaBHEeHUS https://lib.myschool.edu.ru/
TpuroHomMeTpudecKe BeIpaXeHUs U https://resh.edu.ru/subject/51/10/

6 22 1 o
ypaBHEHUSA https:/lib.myschool.edu.ru/

7 n 10 1 https://resh.edu.ru/subject/51/10/

OCICAOBATCILROCTH H POTPECCHit https://lib.myschool.edu.ru/
https://resh.edu.ru/subject/51/10/

8 HenpepsiBable pynkiuu. [IpouzBoanas 20 1 https://lib.mvschool.edu.ru/
IToBTOpenue, o6o0IEHNE, https://resh.edu.ru/subject/51/10/

9 . 5 2 o
cUCTeMaTHu3anus 3HaHUM https://lib.myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOT'PAMME
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11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabneie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10
HarypanbHble u niensie yncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremaTuka: anredpa U Hayajga MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
Anrebpa u Havasia MaTemMaTuueckoro ananusa, 10-11 kmaccsr / L. A. Anumos,

0. M. Konarun, M. B. Tkauéra, H. E. ®&noposa, M. U. [11abynuH;

AxkmmonepHoe obuiectBo " M3narensctBo " [IpocBenienue "

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
AnreOpa u Havasia MaTeMaTH4YecKoro anaiausa,l0-11 kimaccel. MeToauUeCcKue
pexkoMenanuu k yueOnuky L. A. Anumona u apyrux / H. E.®énoposa, M. B.

Tkauéna; AkuuonepHoe ooduectBo " M3narensctBo " [Ipocsenienue"

Anre0Opa 1 Havasia MaTeMaTUYECKOro aHanu3a, 10 kiacce: TuaaKTHYeCKue
maTtepuainbl K yueOnuky L. A. Anumona u npyrux / M.U. [llabynun, M. B.
Tkaués, H.E. ®énoposa; Aximonepnoe obmectso " U3narenscTBo "

[Tpoceemienne"

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://resh.edu.ru/subject/51/10/

https://lib.myschool.edu.ru/market?filters
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